aimed to assess the level of preparedness of lower-level health facilities in Tanzania for the outpatient management of HTN and identify factors associated with preparedness by using data from a national representative sample.
Materials and methods

Data source
This study used data from the 2014-2015 Tanzania Service Provision Assessment (TSPA) survey administered by the Ministry of Health and Social Welfare (MoHSW) of Tanzania. This survey was designed to collect information about the availability and readiness of basic health care services at Tanzania health facilities. It assessed the presence and function of components essential for quality service delivery in the areas of child health, maternal and newborn care, family planning (FP), antenatal care (ANC), sexually transmitted infections (STIs), HIV/ AIDS, and non-communicable diseases (NCDs) [29] .
Sample size and sampling techniques
The 2014-2015 TSPA survey calculated and randomly sampled a total of 1,200 health facilities out of a sampling frame containing all health facilities (7, 102) in Tanzania to be interviewed. The determined sample was designed to provide nationally representative results according to facility type, managing authority and regionally representative results for both the Tanzania mainland and Zanzibar regions. Since facilities were randomly selected from the facility list, oversampling has been done to the regions with small population size and some facilities such as the hospital that exist in fewer numbers than other types of the facility in order to have enough number of those facilities in the sampling domain.
The 2014-2015 TSPA used four main types of data collection tools: a facility inventory questionnaire; a health provider interview questionnaire; observation protocols for ANC, FP, and sick child services; and exit interview questionnaires for ANC and FP clients and for caretakers of sick children whose consultations were observed. The information collected from each questionnaire was stored in a different file [29] . The current study analyzed data from the facility inventory file. For that reason, the unit of analysis remained at the facility level.
In order to answer our research questions, the current study was restricted to lower-level health facilities that reported to offer HTN services. Therefore, facilities such as health centers, dispensaries, and clinics that were open on the day of the interview and agreed to participate were included in this study. Hence, the following facilities were excluded because of not meeting the inclusion criteria; seven refused to participate, four were closed down on the day of the interview, 418 were not providing any HTN service, and 45 were the high-level facility (hospitals). After removing all facilities that did not meet inclusion criteria, only 725 out of 1,200 selected facilities were included in the current study.
Operational definition
Hypertension services. In this study is defined as "ability of the facility to provide either diagnosis or management of uncomplicated case(s) of hypertension".
Preparedness. In this study refers to readiness of health facility to provide primary care for uncomplicated HTN. The facility was considered as "prepared" if reported to have at least a half (score of !50%) of the important items in each of the following three domains; staff training and guideline (guideline and staff); diagnostic equipment (blood pressure (BP) apparatus, a stethoscope, a weighing scale, and oxygen concentrator/cylinder); and basic medicine and commodities (angiotensin-converting enzyme (ACE) inhibitors, thiazides, beta blockers and calcium channel blockers), and less than a half (<50%) considered as "not prepared".
Measurement of variables
Outcome variable. The primary outcome variable in this study was "preparedness" of lower-level health facilities. The preparedness variable was rated as an index categorized into three domains as suggested by the World Health Organization-Service Availability and Readiness Assessment (WHO-SARA) reference manual [30] . The first domain was staff and guidelines which had two indicators: presence of a guideline for HTN management and staff trained to manage HTN; it was categorized as "Yes" for facilities with guidelines and at least one staff who had received training in HTN and "No" otherwise. The second domain was diagnostic equipment which had four indicators: the presence of BP apparatus, stethoscope, weighing scale, and an oxygen concentrator/cylinder. Each equipment indicator was categorized as "Yes" for facilities reporting the presence of the equipment and "No" for facilities reporting the absence of each equipment type. The third domain was medicine and commodities which had four indicators: the availability of ACE inhibitors, thiazides, beta blockers and calcium channel blockers, and each was categorized as "Yes" for facilities reporting the availability of that medicines and "No" for facilities reporting unavailability of that medicine. The responses were aggregated into an index score using the WHO approach to calculate a composite score. The index score was calculated by adding the presence of each indicator, with equal weight given to each of the domains and each of the indicators within the domains. Since the target was 100%, each domain accounted for 33.3% (100%/3) of the index. The percent for each indicator within the domain was equal to 33.3% divided by the number of indicators in that domain. Then, the facility that scores at least half (equivalent to the median value of !16.7% and above) in each domain and adding up to the overall of 50% or more were considered as "prepared" for the outpatient management of HTN while those with low than 50% were considered as "not prepared". The cut-off point used in the current study was also used in previous studies to dichotomize the outcome variable [31] [32] [33] .
Explanatory variables. The facility type was coded as "health center" and "clinic/dispensary"; location was coded as "mainland" and "Zanzibar"; residence was coded as "urban" and "rural"; managing authority was coded as "public" and "private"; routine management meetings were coded as "performed" for facilities conducting routine management meetings and "Not performed" for facilities that reported not having routine management meetings; external supervision was coded as "received" for facilities that reported receiving external supervision and "not received" for facilities that reported not receiving external supervision; external source of revenue was coded as "none", "government" and "non-government"; HTN guideline was coded as "available" and "not available"; user fees was coded "fixed for all services" and "separate"; training about HTN was coded as "available" and "not available".
Data processing and analysis
In order to answer our research questions, our analysis was restricted to lower-level health facilities (health centers, dispensaries, and clinics) that reported to offer HTN services. Therefore, after removal of facilities not meeting these criteria (7 refused, 4 closed down, 4 not reached, 418 not providing HTN services, and 45 were hospital-level facility), only 725 out of 1,200 selected facilities were included.
Data were analyzed using Stata 14 (StataCorp, College Texas). For all the analyses, the "svy" set command in Stata was used to adjust for the complex sampling design used by TSPA survey. All estimates were weighted to correct for non-response and disproportionate sampling.
In the descriptive analysis, categorical variables were summarized using proportions and then presented in tables and graphs. An unadjusted logistic regression model was fitted to assess whether an association existed between the outcome variable "preparedness" and the explanatory (health facility) variables; location, residence, facility type, managing authority, management meeting, external supervision, external source of revenue, type of user fees and acceptability of health insurance. Then, all variables with a P value < 0.2 were fitted into the multiple logistic regression models using the stepwise (backward elimination) method to test for the association of each variable with the outcome variable using a 5% significance level. The resulting final model included all the variables that determine the "preparedness". The Pvalue and the 95% confidence interval (CI) for the odds ratio (OR) were used to confirm the significance of the associations. A P-value of less than 0.05 was considered statistically significant.
Ethical considerations
The current study was based on an analysis of existing public domain (The 2014-2015 TSPA) survey datasets that are freely available online with all identifier information detached. The 2014-2015 TSPA survey was approved by Tanzania's National Institute for Medical Research (NIMR), the Zanzibar Medical Ethics and Research Committee (ZAMREC) and the Institutional Review Board of ICF International in the USA. The informed consent was requested and obtained from the manager, the person-in-charge of the facility, or the most senior health worker responsible for client services who was present at the facility. The respondents were adequately informed about all relevant aspects of the study, including its aim and interview procedures. Respondents, who accepted their facilities to participate in the study, provided a signed written informed consent. Table 1 , summarizes the baseline characteristics of the facilities involved in this study. Out of the 1200 facilities involved in the survey, 725 were the lower-level health facilities offering HTN services and therefore were included in this analysis. The majority of the sampled facilities (95%) were in mainland Tanzania compared to Zanzibar. Of the total number of facilities involved in the study, 68% were public facilities of which 73% were located in the rural setting. Most of the facilities (84%) were either clinics or dispensaries.
Results
Baseline characteristics of the facilities
Facility preparedness for the outpatient primary care of hypertension
Of the 725 surveyed facilities, only 28% were found to be prepared to provide the outpatient primary care of hypertension (Fig 1) 
Availability of basic components for the outpatient primary care of hypertension
Out of the 725 surveyed facilities, 42% had HTN guidelines and 9% had at least one staff that has undergone HTN care training. Only 5% of the facilities had all the equipment highlighted by WHO for the provision of HTN services. Regarding availability of basic anti-hypertensive medications, 21% of the facilities had ACE inhibitors, 37% had thiazides diuretics and 16% had beta-blockers, but only 7% of the facilities had all basic medicines Fig 2A. 
Preparedness for the outpatient primary care of hypertension by facility type
When we contrasted health centers and dispensaries/clinics, availability of diagnostic equipment was differ according to type of facility (BP apparatus (93% vs 87%), stethoscope (96% vs 93%), and weighing scale (82% vs 74)). Regarding NCD guidelines and trained staff, there were 51% of health centers and 40% of dispensaries with available NCD guideline and 25% vs 6% with trained staff, respectively. Availability of first-line medication therapy was relatively higher in health centers than dispensaries (ACE-Inhibitors (39% vs 18%), thiazides diuretics (56% vs 33%), beta-blockers (34% vs 13%), and calcium channel blockers (52% vs 26%)) Fig compared to clinic/dispensary), presence of routine management meetings [AOR = 2.6, 95% CI; 1.1-5.9] were significantly associated with being prepared to provide the outpatient primary care of HTN, Table 2 .
Discussion
The current study aimed to assess the preparedness of lower-level health facilities for the outpatient primary care of HTN and its associated factors assessed by using data from Tanzania national survey. The study found that a small proportion of lower-level health facilities were prepared for the outpatient primary care of HTN even though the majority had reported offering HTN services. Also, it found that availability of trained staffs, relevant guidelines, basic diagnostic equipment, and first-line medicines was very minimal in these facilities. Furthermore, the study found that the urban location, privately owned facilities, level of the facility (health center) and performing routine management meetings were significantly associated with being prepared to offer the outpatient primary care for HTN. According to the Tanzania national health policy, lower-level health facilities are expected to manage all uncomplicated diseases or conditions such as HTN and stabilize some of the complicated symptoms as outpatient cases before referring them to higher-level facilities (hospitals) [34] . However, the current study found a low proportion of lower-level health facilities were prepared to offer adequate care services for HTN. This finding highlights the needs for strengthening lower-level facilities so as to cope with the rising burden of HTN and other NCDs. The low proportion of preparedness found in this study is in agreement with findings from previous studies conducted in northwestern Tanzania and Uganda among a few selected health facilities (25,26,30). The similarity in findings is likely due to comparable geographic characteristics and implementation of related health programs since these countries have similar socio-economic determinants.
The availability of guidelines and staff training are crucial to provide the knowledge and skills required to improve healthcare processes and patient outcomes [35, 36] . Evidence from several studies shows that training primary health care providers may provide a solution in the management of HTN and other NCDs [37, 38] . However, our study found a low proportion of lower-level health facilities in Tanzania with both guidelines and at least one staff member who has received training about HTN services. A similar finding has been reported in other studies done elsewhere [28, 39, 40] . 
Preparedness of health facilities to manage hypertension
The current study found that the majority of lower-level health facilities in Tanzania were well-equipped in terms of basic equipment for diagnosis and monitoring of HTN (BP apparatus, stethoscope and weighing scale) when each equipment was assessed separately. More than a half of facilities were found to have stethoscopes, BP machines or weighing scales; however, the presence of a combination of all equipment was suboptimal. This study observed that these facilities were also inadequately equipped in terms of availability of essential first-line drugs for HTN management. This finding is consistent with findings reported by other studies [27, 41, 42] .
The current study found the difference in overall availability of diagnostic equipment and essential medicines for the management of HTN according to the type of facility. Health centers reported a higher availability of diagnostic equipment and basic medicines than dispensaries. This observed difference might be explained by the lack of clear formula at the district level, on how to allocate funds between health centres and dispensaries that may contribute to inefficiencies and inequities in the distribution of medicines and equipments [43] . Similar findings have been reported by previous studies conducted in other developing countries [27, 28, 39, 44] .
In low and middle-income countries, private health facilities are argued to be more efficient, accountable, and sustainable in healthcare delivery compared to public facilities [45, 46] . In agreement with this, the current study found that the odds of preparedness for the outpatient primary care of HTN were higher among private sector facilities compared to public facilities. This finding might be explained due to the fact that lower-level public facilities follow a complex ordering process for basic medicines and equipment that needs permission and approval from District Medical Officer (DMO), therefore, this long chain might be a result of low availability of these items in public facilities [47, 48] . Previous evidence shows significant differences in availability and provision of health care between urban and rural health facilities [44, 47, 49] . This is supported by the current study, which found that the odds of preparedness for outpatient HTN treatment are higher among urban health facilities compared to rural health facilities. This finding might be due to the fact that some of the health facilities were located in the hard to reach rural areas with, resulting to inefficiecncies in managing supply logistic systems that lead to the low availability of basic medicines and equipment [50] .
As expected, the current study found the difference in preparedness according to the level and type of facility. The study revealed that the odds of preparedness are higher among health centers compared to dispensaries. However, the current study contrasts with the finding from the previous study conducted in Dar-es-Salaam, Tanzania [51] . The difference of the findings between the current and the previous one might be due to study setting. The previous study evaluated one region and specifically concentrated on HIV care and treatment clinics, while the current study used data collected from the nationwide sample and involved all type of health facilities.
To cope with the rising burden of HTN and other NCDs, there is a need to strengthen primary health care systems in Tanzania. Several studies have highlighted the importance of prioritizing primary health care for the management of NCDs [52, 53] . Prevention, control, and management of NCDs should start at the primary health care level, where the majority of the population is served. A study done in Uganda concluded that strengthening NCD care at the primary health care level would not have a significant budget impact [54] . Improving the availability of diagnostic equipment, first line drugs, recommended guidelines and trained staff, which have been shown to be the main challenges for HTN and other NCD services in our study and the study in northwestern Tanzania [27] , could improve the provision of these services.
The strength of the present study is that it was the first analysis to assess the preparedness of lower-level health facilities for the outpatient primary care of HTN in this region by using the TSPA 2014-2015 dataset, which is a nationwide, representative sample of health facilities, with a response rate of 99%. The use of such a comprehensive national data set suggests that the present findings accurately reflect the current situation of the outpatient primary care for HTN in Tanzania. Also, by considering the complex sampling techniques involved, we adjusted our findings for clustering effect and weighted the analysis to correct for nonresponse and disproportionate sampling. This study assesses the provision of HTN services, which has been shown to be the most prevalent NCD in Tanzania and used it as a representative point to assess the preparedness of health systems, which has been used elsewhere [55] .
However, the current study has some limitations, due to the weakness of cross-sectional survey, it fails to explain the causality assumptions, therefore, the results should be interpreted with caution. The study restricted to lower-level facilities that reported to offer HTN services, this might affect the statistics found in this study as it excluded hospital and facilities reported not to offer any HTN services. Using arbitrary cut off point set at 50% may misclassify preparedness of facilities for the outpatient primary care of HTN.
Conclusion
The primary health care system in Tanzania is not adequately equipped to successfully manage HTN and other NCDs. The proportion of lower-level health facilities being prepared for the outpatient primary care of HTN was low. Rural location, public ownership, and absence of routine management meetings were associated with being not prepared. There is a need to strengthen the primary health care system in Tanzania to cope with the increasing burden of HTN and other NCDs. Key focus areas should be: increasing the availability of HTN guidelines, provision of refresh training courses about HTN and other NCDs, increasing the availability of basic diagnostic equipment for the major NCDs such as HTN, and basic drugs, especially in rural and public facilities. 
